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Modern communication systems and networks have been extended from 
land and air to the sea for research and development of the oceanography. 
Underwater acoustic communication is one of communications technology that 
developes rapidly in recent year. It is an important part of contemporary marine 
research, exploration and exploitation of marine resources, marine environment 
monitoring and three-dimensional earthquake and tsunami monitoring system. 
The study on it provides an important technical support to reliable underwater 
transmission of information. 
The UWA channel is a very complex channel, its Characteristics regards as: 
complexity, Versatility, Strong multi-path, big noise and limit bandwidth. How 
to simulate the complex underwater acoustic environment, share the media and 
reduce the energy consumed is an important task of the research for UAN.  
This paper primarily will do the modeling and simulation of the UAN data 
link layer protocol based on OPNET. At first, the paper will simulate on UWA 
physics layer based on MATLAB. And in this thesis, the simulation of physics 
layer contains: modulating the bitstream with FSK style, then, convolving the 
modulated signals with the impulse response of the channel to creat the output 
waveform. After the simulation, the paper will analyze that the influence 
on channel output waveform when the transmission distance and the 
temperature changed. 
Secondly, the paper will set the physics layer parameter of UAN in 
OPNET tool according to the parameter in MATLAB tool. Because the 
fundamental limitation of the study for UWA protocol at present is the problem 
that the relationship of the protocol research and the channel charateristics is so 
weak. In according to the theory of simulation, leading in the UWA channel 















Then, the paper will map the simulation parameter based on MATLAB to 
the simulation based on OPNET, and research the two parameters, temperature 
and transmission distance, will affect the UAN network performance or not. 
Through comparing, the paper will mainly analyze the performance of the two 
different MAC protocols，ALOHA protocol and MACAW protocol, for example, 
energy comsumed, ETE delay and throughput in the different traffic levels. And 
research the two parameters will affect the performance or not. In the end, the 
paper gives the future work of the UWA data link layer research. 
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1997 年 4 月 23 日，美国海军作战部长约翰逊在海军学会的第 123 次年会上
称，“从传统的平台中心战法转向网络中心战法是一个根本性的转变”，


















只有声波在水下的传输特性 好，频率范围在 1K-50KHz 范围的声波的衰减

















1.2 水声通信网络发展现状 [6] 
水声通信网的研究起步于 20 世纪 90 年代。1994 年由 Wood's Hole 
Oceanographic Institution (WHOI)提出了一种网络概念――水声局域网（The 
Acoustic Local Area Network）。美国在 Monterey Canyon，CA 建立了第一


















来向水面发送数据。Request，ACK 以及 Data sending 在不同的频带上进行。
ALAN 提出了存储转发协议（store-and-forward protocol），以及回退 N 帧 
ARQ 方式。 
在美国海军研究局（the Office by Naval Research ,ONR）以及国家科学
基金（National Science Foundation）的资助下，MBARI 分别进行了 Monterey 









Seaweb 是 DADS 计划的一个扩展项目。这一项目 初目的是用于沿海地区
借助 DADS 来进行大范围水下检视任务，Seaweb 网络支持包括潜水艇和自
主水下航行器在内的移动节点，可对节点进行分簇。Seaweb2005 年 2 月在
Panama 进行的海试中，链路层采用基于 SRQ 机制的邻节点感应多址接入方
式，它是 MACA 协议的一种改进方案。 
FRONT 项目是由 NOPP 资助的涉及多学科的一个项目。FRONT 的试
验场地位于纽约长岛东南部。它的目标就是在这样一个动态复杂的环境下





















训练 MENU 阵的处理方法。LOTUS 计划是超浅信道中的长距离通信机。其
点对点通信距离可达 10km，载波频率 8kHz，通信 高速率 4kbit/s。ACME
计划是 SWAN 计划的延续，主要研究目标是开发设计一个适用于浅水通信
网络的稳健通信和网络协议算法。它的成果是一个工作中的水声通信网络
原型。2004 年 6 月进行了海试，研究水声通信的声波对鲸鱼和海豚的影响
和网络协议的稳健性。网络中 少节点数 4 个，其中一个为主节点，三个
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